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Description 

[0001 ] The present invention is directed to nanoparti- 
cles containing a therapeutic agent. 

BACKGROUND OF THE INVENTION 

[0002] Nanoparticles, described in U.S. Patent No. 
5,145,684, are particles consisting of a poorly soluble 
therapeutic or diagnostic agent onto which are 
adsorbed a non-crosslinked surface modifier, and which 
have an average particle size of less than about 400 
nanometers (nm). 

[0003] Tyloxapol [4-(1 , 1 ,3.3-tetramethylbutyl)phenol 
polymer with ethylene oxide and formaldehyde] is a 
nonionic liquid polymer of the alkylaryl polyether alcohol 
type. Tyloxapol, also known as "Superinone", is dis- 
closed as useful as a nonionic surface active agent in a 
lung surfactant composition in US. Patent No. 
4,826,821 and as a stabilizing agent for 2-di-methylami- 
noethyl 4-n-butylaminobenzoate in U.S. Patent No. 
3.272,700. 

[0004] The present invention is directed to the use of 
tyloxapol in nanoparticle formulations. Tyloxapol may 
act as a stabilizer and/or a dispersant. Tyloxapol also 
functions as a surface modifier. Tyloxapol serves as an 
excellent wetting agent and affords enhanced blood 
pool residence via reduced macrophage uptake. 

SUMMARY OF THE INVENTION 

[0005] The present invention is directed to a composi- 
tion comprising nanoparticles of a therapeutic agent 
having tyloxapol adsorbed on the surface thereof. In a 
preferred embodiment, the nanoparticles comprise a 
further auxiliary surface modifier associated therewith 
which can function to reduce particle agglomeration 
during sterilization. 

[0006] This invention further discloses a method of 
making nanoparticles of a therapeutic agent having 
tyloxapol adsorbed on the surface thereof, said method 
comprising contacting said nanoparticles which com- 
prise an insoluble therapeutic substance, with tyloxapol 
for a time and under conditions sufficient to provide a 
corresponding nanoparticle-tyloxapol composition. 
[0007] TTie present invention is further directed to the 
use of nanoparticles comprising a therapeutic agent 
having tyloxapol adsorbed on the surface thereof for the 
preparation of a medicament for administration to a 
mammal in a therapeutically effective amount. 

PETAIIEP DESCRIPTION OF THE INVENTION 

[0008] This invention is described hereinafter primarily 
in conjunction with tyloxapol as a surface modifier for 
nanoparticles. 

[0009] In a preferred embodiment, the nanoparticles 
comprise a further surface modifier associated there- 



with. Surface modifiers useful herein physically adhere 
to the surface of the nanoparticle but do not chemically 
react with the nanoparticle or itself. Individually 
adsorbed molecules of the surface modifier are essen- 

5 tially free of intermolecular crosslinkages. Suitable sur- 
face modifiers can be selected from known organic and 
inorganic pharmaceutical excipients such as various 
polymers, low-molecular weight oligomers, natural 
products and surfactants. Preferred surface modifiers 

10 include nonionic and anionic surfactants. 

[001 0] Representative examples of surface modifiers 
include gelatin, casein, lecithin (phosphatides), gum 
acacia, cholesterol, tragacanth, stearic acid, benzalko- 
nium chloride, calcium stearate, glyceryl monostearate, 

is cetostearyl alcohol, cetomacrogol emulsifying wax, 
sorbitan esters, polyoxyethylene alkyl ethers, e.g. mac- 
rogol ethers such as cetomacrogol 1000, polyoxyethyl- 
ene castor oil derivatives, polyoxyethylene sorbitan fatty 
acid esters, e.g. the commercially available Tweens™, 

20 polyethylene glycols, polyoxyethylene stearates, colloi- 
dal silicon dioxide, phosphates, sodium dodecylsulfate, 
carboxymethylcellulose calcium, carboxymethylcellu- 
lose sodium, methylcellulose, hydroxyethylcellulose, 
hydroxypropyicellulose, hydroxypropyimethylcellulose 

25 phthalate, noncrystalline cellulose, magnesium alumi- 
num silicate, triethanolamine, polyvinyl alcohol, and pol- 
yvinylpyrrolidone (PVP). Most of these surface 
modifiers are known pharmaceutical excipients and are 
described in detail in the Handbook of Pharmaceutical 

30 Excipients, published jointly by the American Pharma- 
ceutical Association and The Pharmaceutical Society of 
Great Britain, the Pharmaceutical Press, 1986. 
[001 1 ] Particularly preferred surface modifiers include 
PVP, poloxamers such as Pluronic™ F68 and F108, 

35 which are block copolymers of ethylene oxide and pro- 
pylene oxide, and poloxamines such as Tetronic™ 908 
(also known as Poloxamine 908), which is a tetrafunc- 
tional block copolymer derived from sequential addition 
of propylene oxide and ethylene oxide to ethylenedi- 

40 amine, available from BASF, dextran, lecithin, dialkyl est- 
ers of sodium sulfosuccinic acid, such as Aerosol OT™, 
which is a dioctyl ester of sodium sulfosuccinic acid, 
available from American Cyanamid, Duponol™ P, which 
is a sodium lauryl sulfate, available from DuPont, Tri- 

45 ton™ X-200, which is an alkyfa rvl polyether sulfonate, 
available from Rohm and Haas, Tween 80, which is a 
polyoxyethylene sorbitan fatty acid ester, available from 
ICI Specialty Chemicals, and Carbowax™ 3350 and 
934, which are polyethylene glycols available from 

so Union Carbide. Surface modifiers which have been 
found to be particularly useful include Tetronic 908, the 
Tweens™, Pluronic F-68 and PVP. Other useful surface 
modifiers include: decanoyl-N-methylglucamide; 

55 n-decyl p-D-glucopyranoside; 
n-decyl p-D-maltopyranoside; 
n-dodecyl p-D-glucopyranoside; 
n-dodecyl p-D-maltoside; 
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heptanoyl-N-methylglucamide 

n-heptyl p-D-glucopyranoside; 

n-heptyl p-D-thioglucoside; 

n-hexyl p-D-glucopyranoside; 

nonanoyl-N-methylglucamide; 

n-nonyl p-D-glucopyranoside; 

octanoyl-N-methylglucamide; 

n-octyl p-D-glucopyranoside; 

octyl p-D-thioglucopyranoside;and the like. 
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[0012] Particularly preferred auxiliary surface modifi- 
ers are those which impart resistance to particle aggre- 
gation during sterilization and include 
dioctylsulfosuccinate (DOSS), polyethylene glycol, glyc- 
erol, sodium dodecyt sulfate, dodecyl trimethyl ammo- is 
nium bromide and a charged phospholipid such as 
dimyristoyl phosphatidyl glycerol. The surface modifiers 
are commercially available and/or can be prepared by 
techniques known in the art. Two or more surface mod- 
ifiers can be used in combination. 20 
[001 3] The tyloxapol that is associated with the nano- 
partides may function as a surface modifier, as a stabi- 
lizer, and/or as a dispersant. Alternatively, the tyloxapol 
may serve other purposes. In one embodiment of the 
present invention, tyloxapol serves all three functions. In 25 
another embodiment, the tyloxapol may serve as a sta- 
bilizer and/or a dispersant, whereas another compound 
acts as a surface modifier, as discussed elsewhere 
herein. 

[001 4] The nanoparticles of the present invention con- 30 
tain a therapeutic agent. The nanoparticles useful in the 
practice of this invention can be prepared according to 
the methods disclosed in U.S. Patent No. 5,145,684. 
Briefly, nanoparticles are prepared by dispersing a 
poorly soluble therapeutic or diagnostic agent in a liquid 35 
dispersion medium and wet-grinding the agent in the 
presence of grinding media to reduce the particle size of 
the contrast agent to an effective average particle size 
of less than about 400 nm. The particles can be 
reduced in size in the presence of a surface modifier. 40 
[001 5] A general procedure for preparing the particles 
useful in the practice of this invention follows. The ther- 
apeutic agent selected is obtained commercially and/or 
prepared by techniques known in the art as described 
above, in a conventional coarse form. It is preferred, but 45 
not essential, that the particle size of the coarse thera- 
peutic substance selected be less than about 100 jim 
as determined by sieve analysis. If the coarse particle 
size of that agent is greater than about 100 fim, then it 
is preferred that the coarse particles of the therapeutic 50 
agent be reduced in size to less than 100 |xm using a 
conventional milling method such as airjet or fragmenta- 
tion milling. 

[0016] The coarse therapeutic agent selected can 
then be added to a liquid medium in which it is essen- 55 
tially insoluble to form a premix. The concentration of 
the therapeutic agent in the liquid medium can vary from 
about 0.1-60%, and preferably is from 5-30% (w/w). It is 



preferred, but not essential, that the surface modifier be 
present in the premix. The concentration of the surface 
modifier can vary from about 0.1 to 90%, and preferably 
is 1-75%, more preferably 10-60% and most preferably 
10-30% by weight based on the total combined weight 
of the drug substance and surface modifier. The appar- 
ent viscosity of the premix suspension is preferably less 
than about 1000 centipoise. 
[001 7] The premix can be used directly by wet grind- 
ing to reduce the average particle size in the dispersion 
to less than 400 nm. It is preferred that the premix be 
used directly when a ball mill is used for attrition. Alter- 
natively, the therapeutic agent and, optionally, the sur- 
face modifier, can be dispersed in the liquid medium 
using suitable agitation, e.g. a roller mill or a Cowles 
type mixer, until a homogeneous dispersion is observed 
in which there are no large agglomerates visible to the 
naked eye. It is preferred that the premix be subjected to 
such a premilling dispersion step when a recirculating 
media mill is used for attrition. 
[001 8] Wet grinding can take place in any suitable dis- 
persion mill, including, for example, a ball mill, an attrrtor 
mill, a vibratory mill, and media mills such as a sand mill 
and a bead mill. A media mill is preferred due to the rel- 
atively shorter milling time required to provide the 
intended result, i.e., the desired reduction in particle 
size. For media milling, the apparent viscosity of the 
premix preferably is from about 100 to about 1000 
centipoise. For ball milling, the apparent viscosity of the 
premix preferably is from about 1 up to about 100 
centipoise. Such ranges tend to afford an optimal bal- 
ance between efficient particle fragmentation and 
media erosion. 

[001 9] The grinding media for the particle size reduc- 
tion step can be selected from rigid media preferably 
spherical or particulate in form having an average size 
less than about 3 mm and, more preferably, less than 
about 1 mm. Such media desirably can provide the par- 
ticles of the invention with shorter processing times and 
impart less wear to the milling equipment. The selection 
of material for the grinding media is not believed to be 
critical. However, preferred media have a density 
greater than about 3 g/cm 3 . Zirconium oxide, such as 
95% ZrO stabilized with magnesia, zirconium silicate, 
and glass grinding media provide particles having levels 
of contamination which are believed to be acceptable for 
the preparation of therapeutic compositions. However, 
other media, such as stainless steel, titania. alumina, 
and 95% ZrO stabilized with yttrium, are believed to be 
useful. 

[0020] The attrition time can vary widely and depends 
primarily upon the particular wet grinding mill selected. 
For ball mills, processing times of up to five days or 
longer may be required. On the other hand, processing 
times of less than 1 day (residence times of about one 
minute up to several hours) have provided the desired 
results using a high shear media mill. 
[0021 ] The particles must be reduced in size at a tem- 
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perature which does not significantly degrade the thera- 
peutic or diagnostic agent. Processing temperatures of 
less than about 30-40°C are ordinarily preferred. If 
desired, the processing equipment can be cooled with 
conventional cooling equipment. The method is conven- 
iently carried out under conditions of ambient tempera- 
ture and at processing pressures which are safe and 
effective for the milling process. For example, ambient 
processing pressures are typical of ball mills, attritor 
mills and vibratory mills. Processing pressures up to 
about 140 kPa (approx. 20 psi) are typical of media mill- 
ing. 

[0022] The surface modifier, if not present in the 
premix, must be added to the dispersion after attrition in 
an amount as described for the premix. Thereafter, the 
dispersion can be mixed, e.g. by shaking vigorously. 
Optionally, the dispersion can be subjected to a sonica- 
tion step, e.g. using an ultrasonic power supply For 
example, the dispersion can be subjected to ultrasonic 
energy having a frequency of 20-80 kHz for a time of 
about 1 to 120 seconds. 

[0023] The relative amount of therapeutic agent and 
surface modifier can vary widely and the optimal 
amount of the surface modifier can depend, for exam- 
ple, upon the particular therapeutic agent and surface 
modifier selected, the critical micelle concentration of 
the surface modifier if it forms micelles, the hydrophilic 
lipophilic balance (HLB) of the stabilizer, the melting 
point of the stabilizer, its water solubility, the surface ten- 
sion of water solutions of the stabilizer, etc. The surface 
modifier preferably is present in an amount of about 0.1- 
10 mg/m 2 surface area of the therapeutic or diagnostic 
agent. The surface modifier can be present in an 
amount of 0.1-90%, preferably 1-75%, more preferably 
10-60%, and most preferably 10-30% by weight based 
on the total combined weight of the dry particle. 
[0024] Therapeutic agent useful in the composition of 
the present invention include those disclosed in U.S. 
Patent No. 5,145,684 

[0025] As used herein, particle size refers to a mean 
particle size as measured by conventional particle size 
measuring techniques well known to those skilled in the 
art, such as sedimentation field flow fractionation, pho- 
ton correlation spectroscopy, or disk centrifugation. By 
"an effective average particle size of less than about 
400 nm" it is meant that at least 90% of the particles 
have a particle size of less than about 400 nm when 
measured by the above-noted techniques. In preferred 
embodiments of the invention, the effective average 
particle size is less than about 300 nm, and more pref- 
erably less than about 250 nm. In some embodiments of 
the invention, an effective average particle size of less 
than about 200 nm has been achieved. With reference 
to the effective average particle size, it is preferred that 
at least 95% and, more preferably, at least 99% of the 
particles have a particle size less than the effective 
average, e.g.400 nm. In particularly preferred embodi- 
ments, essentially all of the particles have a size less 



than 400 nm. In some embodiments, essentially all of 
the particles have a size less than 250 nm. 
[0026] The present invention includes the nanoparti- 
cle composition with tyloxapol associated on the surface 

5 thereof, as described elsewhere herein, formulated into 
compositions together with one or more non-toxic phys- 
iologically acceptable carriers, adjuvants or vehicles 
which are collectively referred to herein as carriers, for 
parenteral injection, for oral administration in solid or liq- 

w uid form, for rectal or topical administration, or the like. 
[0027] The compositions can be administered to 
humans and animals either orally, rectaily, parenterally 
(intravenous, intramuscular or subcutaneous), intrac- 
isternally, intravaginally, intraperitoneally, locally (pow- 

75 ders, ointments or drops), or as a buccal or nasal spray. 
[0028] Compositions suitable for parenteral injection 
may comprise physiologically acceptable sterile aque- 
ous or nonaqueous solutions, dispersions, suspensions 
or emulsions and sterile powders for reconstitution into 

20 sterile injectable solutions or dispersions. Examples of 
suitable aqueous and nonaqueous carriers, diluents, 
solvents or vehicles include water, ethanol, polyols (pro- 
pyleneglycol, polyethyleneglycol, glycerol, and the like), 
suitable mixtures thereof, vegetable oils (such as olive 

25 oil) and injectable organic esters such as ethyl oleate. 
Proper fluidity can be maintained, for example, by the 
use of a coating such as lecithin, by the maintenance of 
the required particle size in the case of dispersions and 
by the use of surfactants. 

30 [0029] These compositions may also contain adju- 
vants such as preserving, wetting, emulsifying, and dis- 
pensing agents. Prevention of the action of 
microorganisms can be ensured by various antibacterial 
and antifungal agents, for example, parabens, chlorobu- 

35 tanol, phenol, sorbic acid, and the like. It may also be 
desirable to include isotonic agents, for example sugars, 
sodium chloride and the like. Prolonged absorption of 
the injectable pharmaceutical form can be brought 
about by the use of agents delaying absorption, for 

40 example, aluminum monostearate and gelatin. 

[0030] Solid dosage forms for oral administration 
include capsules, tablets, pills, powders and granules. 
In such solid dosage forms, the active compound is 
admixed with at least one inert customary excipient (or 

45 carrier) such as sodium citrate or dicalcium phosphate 
or (a) fillers or extenders, e.g. starches, lactose, 
sucrose, glucose, mannitol and silicic acid, (b) binders, 
e.g. carboxymethylceHulose, alignates, gelatin, PVP, 
sucrose and acacia, (c) humectants, e.g. glycerol, (d) 

so disintegrating agents, e.g. agar-agar, calcium carbon- 
ate, potato or tapioca starch, alginic acid, certain com- 
plex silicates and sodium carbonate, (e) solution 
retarders, e.g. paraffin, (f) absorption accelerators, e.g. 
quaternary ammonium compounds, (g) wetting agents, 

55 e.g. cetyl alcohol and glycerol monostearate, (h) 
adsorbents, e.g. kaolin and bentonite, and (i) lubricants, 
e.g. talc, calcium stearate, magnesium stearate, solid 
polyethylene glycols, sodium lauryl sulfate or mixtures 
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thereof. In the case of capsules, tablets and pills, the 
dosage forms may also comprise buffering agents. 
[0031] Solid compositions of a similar type may also 
be employed as fillers in soft and hard-filled gelatin cap- 
sules using such excipients as lactose or milk sugar as 
well as high molecular weight polyethyleneglycols, and 
the like. 

[0032] Solid dosage forms such as tablets, dragees, 
capsules, pills and granules can be prepared with coat- 
ings and shells, such as enteric coatings and others well 
known in the art. They may contain opacifying agents, 
and can also be of such composition that they release 
the active compound or compounds in a certain part of 
the intestinal tract in a delayed manner. Examples of 
embedding compositions which can be used are poly- 
meric substances and waxes. 
[0033] The active compounds can also be in micro- 
encapsulated form, if appropriate, with one or more of 
the above-mentioned excipients. 
[0034] Liquid dosage forms for oral administration 
include pharmaceutical ly acceptable emulsions, solu- 
tions, suspensions, syrups and elixirs. In addition to the 
active compounds, the liquid dosage forms may contain 
inert diluents commonly used in the art, such as water 
or other solvents, solubilizing agents and emulsif iers, as 
for example, ethyl alcohol, isopropyl alcohol, ethyl car- 
bonate, ethyl acetate, benzyl alcohol, benzyl benzoate, 
propyleneglycol, 1,3-butyleneglycol, dimethylforma- 
mide, oils, in particular, cottonseed oil, groundnut oil, 
corn germ oil, olive oil. castor oil and sesame oil, glyc- 
erol, tetrahydrofurfuryl alcohol, polyethyleneglycols and 
fatty acid esters of sorbttan or mixtures of these sub- 
stances, and the like. 

[0035] Besides such inert diluents, the composition 
can also include adjuvants, such as wetting agents, 
emulsifying and suspending agents, sweetening, flavor- 
ing and perfuming agents. 

[0036] Suspensions, in addition to the active com- 
pounds, may contain suspending agents, as for exam- 
ple, ethoxylated isostearyl alcohols, polyoxyethylene 
sorbitol and sorbitan esters, microcrystalline cellulose, 
aluminum metahydroxide, bentonite, agar-agar and tra- 
gacanth, or mixtures of these substances, and the like. 
[0037] Compositions for rectal administrations are 
preferably suppositories which can be prepared by mix- 
ing the compounds of the present invention with suitable 
non-irritating excipients or carriers such as cocoa butter, 
polyethyleneglycol or a suppository wax, which are solid 
at ordinary temperatures but liquid at body temperature 
and therefore, melt in the rectum or vaginal cavity and 
release the active component. 
[0038] Dosage forms for topical administration of a 
compound of this invention include ointments, powders, 
sprays and inhalants. The active component is admixed 
under sterile conditions with a physiologically accepta- 
ble carrier and any preservatives, buffers or propellants 
as may be required. Ophthalmic formulations, eye oint- 
ments, powders and solutions are also contemplated as 



being within the scope of this invention. 
[0039] Actual dosage levels of active ingredients in the 
compositions of the present invention may be varied so 
as to obtain an amount of active ingredient that is effec- 

5 tive to obtain a desired therapeutic response for a par- 
ticular composition and method of administration. The 
selected dosage level therefore depends upon the 
desired therapeutic effect, on the route of administra- 
tion, on the desired duration of treatment and other fac- 

w tors. 

[0040] The total daily dose of the compounds of this 
invention administered to a host in single or divided 
dose may be in amounts, for example, of from about 1 
nanomol to about 5 micromoles/kg bodyweight. Dosage 

is unit compositions may contain such amounts of such 
submuitiples thereof as may be used to make up the 
daily dose. It will be understood, however, that the spe- 
cific dose level for any particular patient will depend 
upon a variety of factors including the body weight, gen- 

20 era! health, sex, diet, time and route of administration, 
rates of absorption and excretion, combination with 
other drugs and the severity of the particular disease 
being treated. 

[0041 ] A method for the preparation of a nanoparticle 

25 composition according to this invention includes the 
steps of introducing a therapeutic agent, a liquid 
medium, grinding media, and optionally, a surface mod- 
ifier into a grinding vessel; wet grinding to reduce the 
particle size of the therapeutic or diagnostic agent to 

30 less than about 400 nm; and separating the particles 
and optionally the liquid medium from the grinding ves- 
sel and grinding media, e.g. by Suction, filtration or 
evaporation, ff the surface modifier is not present during 
wet grinding, it can be admixed with the particles there- 

35 after. The liquid medium, most often water, can serve as 
the pharmaceutical^ acceptable carrier. The method 
preferably is carried out under aseptic conditions. 
Thereafter, the nanoparticle composition preferably is 
subjected to a sterilization process. 

40 [0042] The method of making nanoparticles having 
tyloxapol adsorbed on the surface thereof comprises 
the preparation of therapeutic nanoparticles, as dis- 
cussed elsewhere herein, and contacting those nano- 
particles with tyloxapol. Contacting may be by admixing 

45 a suspension of nanoparticles with a solution of tyloxa- 
pol for a time period and under conditions suitable for 
the formation of a nanoparticle-tyloxapol composition. 
[0043] The concentration of tyloxapol can vary from 
about 0.1 to 90%, and preferably is 1-75%, more prefer- 

50 ably 10-60% and most preferably 10-30% by weight 
based on the total combined weight of the drug sub- 
stance and tyloxapol. The time of contacting may be 
from 60 seconds to about 48 hours. 
[0044] In a preferred embodiment, the method com- 

55 prises the further addition of other surface modifiers 
associated with the nanoparticles. The method is prac- 
tised according to the techniques described elsewhere 
herein. 
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[0045] The invention will now be illustrated with refer- 
ence to the following examples 

Example 1. 

[0046] During extensive screening studies involving 
over 40 poorly soluble compounds, it was found that 
tyioxapol stabilized a much higher percentage (about 
80%) of compounds in the form of nanoparticles than all 
other surface modifiers tested. 

Example 2. T vloxapol Stabilized Retinoic Acid Nanopar- 
ticles 

[0047] Tyioxapol was shown to be a good stabilizer for 
the therapeutic compound retinoic acid. A nanoparticle 
formulation (7% retinoic acid, 3% tyioxapol) wet-milled 
according to the technique described in U.S. Patent 
No. 5, 145,684 to a mean particle size of 130 nm exhib- 
ited a mean particle size of 145 nm seven months later. 

Claims 

1 . A nanoparticulate composition comprising (1) nan- 
oparticles of a therapeutic agent and (2) a surface 
modifier adsorbed on the surface of said agent, 
wherein the surface modifier stabilizes a broad 
range of therapeutic nanoparticulate compounds, 
and wherein the surface modifier is tyioxapol. 

2. A composition according to claim 1, wherein said 
nanoparticles comprise a further surface modifier 
associated therewith. 

3. A method of making a nanoparticulate composition 
according to claim 1 or 2, wherein said method 
comprises contacting said nanoparticles with 

• tyioxapol to obtain the desired nanoparticle-tyloxa- 
pol composition. 

4. A method according to claim 3, comprising the fur- 
ther step of sterilizing said nanoparticles. 

5. The use of a nanoparticulate composition for the 
preparation of a medicament useful for administra- 
tion to a mammal in a therapeutically effective 
amount, wherein the nanoparticulate composition 
is according to claim 1 or 2, or is produced by a 
method according to claim 3 or 4. 

Patentanspruche 

1. Nanopartikul&re Zusammensetzung, umfassend: 

(1) Nanopartikel eines therapeutischen Mrttels und 

(2) ein Oberfiachenmodif ikationsmittel, das auf der 
Oberfiache des Mittels adsorbiert ist, wobei das 
Oberfiachenmodrfikationsmittel einen groGe Reihe 
von therapeutischen nanopartikulftren Verbindun- 
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gen stabilised und wobei das Oberflachenmodrfi- 
kationsmittel Tyioxapol ist. 

2. Zusammensetzung nach Anspruch 1, bei welcher 
5 die Nanopartikel ein weiteres Oberfiachenmodif ika- 
tionsmittel aufweisen, das mit ihnen assoziiert ist. 

3. Verfahren zum Herstellen einer nanopartikul&ren 
Zusammensetzung nach Anspruch 1 oder 2, wel- 

10 ches Verfahren das Kontaktieren der Nanopartikel 
mit Tyioxapol umfaflt, urn die angestrebt Nanoparti- 
kel/Tyloxapol-Zusammensetzung zu erhaKen. 

4. Verfahren nach Anspruch 3, umfassend den weite- 
15 ren Schritt des Sterilisierens der Nanopartikel. 

5. Verwendung einer nanopartikuldren Zusammen- 
setzung fur die Herstellung eines Arzneimittels, das 
zur Verabreichung an einem Vertreterder Mamma- 

20 lia in einer therapeutisch wirksamen Menge ver- 
wendbar ist, wobei die nanopartikuiare 
Zusammensetzung . eine Zusammensetzung nach 
Anspruch 1 oder 2 ist und hergestellt wird nach 
einem Verfahren nach Anspruch 3 oder 4. 

25 

Revendications 

1. Composition nanoparticulaire, comprenant (1) des 
nanoparticules d'un agent th6rapeutique et (2) un 

30 agent modif icateur de surface adsorbs & la surface 
dudit agent, ou I'agent modif icateur de surface sta- 
bilise un large 6ventail de composes thgrapeuti- 
ques nanoparticulaires et ou I'agent modrficateur 
de surface est le tyioxapol. 

35 

2. Composition selon la revendication 1, ou lesdites 
nanoparticules comprennent un agent modrficateur 
de surface additionnel qui leur est associe. 

40 3. Proc6d6 de fabrication d'une composition nanopar- 
ticulaire selon la revendication 1 ou 2, ou ledit pro- 
cede comprend la mise en contact desdites 
nanoparticules avec du tyioxapol pour obtenir la 
composition d6sir6e nanoparticulestyloxapol. 

45 

4. Proc6d6 selon la revendication 3, comprenant 
P6tape supplemental re consistarrt a steriliser lesdi- 
tes nanoparticules. 

so 5. Utilisation d'une composition nanoparticulaire pour 
la preparation d'un medicament utile pour I'adminis- 
tration a un mammifere en une quantite th6rapeuti- 
quement efficace, ou la composition 
nanoparticulaire est selon la revendication 1 ou 2 

55 ou est produite par un proc6d6 selon la revendica- 
tion 3 ou 4. 
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